Error introduced by Mount Pinatubo aerosols in total ozone derived by the backscatter ultraviolet (BUV) technique is described. BUV instruments include the total ozone mapping spectrometer (TOMS) instrument flying on Nimbus 7 and Meteor 3 satellites and solar backscattered ultraviolet (SBUV 2) instruments on NOAA weather satellites. Radiative transfer calculations show that except at very high solar zenith angles, errors in total ozone derived from the aerosol-contaminated radiances are less than 2% and vary both in magnitude and in sign with angles of observation. At solar zenith angles greater than 75 ø, total ozone values may be underestimated by as much as 10% if a large concentration of aerosols is present near the ozone density peak. In subsolar latitudes, error in total ozone derived from TOMS as a function of scan angle is very sensitive to the aerosol size distribution parameters. Aerosol parameters derived from these data agree well with in situ measurements. 
INTRODUCTION

The eruption of Mount Pinatubo volcano in Philippines on
BUV total ozone retrieval [Dave, 1978] have shown that the total ozone derived from the backscatter ultraviolet (BUV) technique is insensitive to tropospheric and lower stratospheric aerosols normally found in the Earth's atmosphere. However, the impact of a dense aerosol layer located near the ozone density peak has not been extensively studied.
Observations made by the solar backscattered ultraviolet (SBUV) instrument [Bhartia et al., 1983] on Nimbus 7 satellite after the eruption of E1 Chich6n volcano in April I982 showed that the BUV radiances emanating from the Earth's atmosphere increased significantly after the eruption. The total ozone derived from these radiances, however, did not appear to have been affected significantly when compared to measurements from ground-based Dobson stations. However, after the eruption of Mount Pinatubo, daily ozone maps produced from the Nimbus 7/total ozone mapping instrument (TOMS) have shown a scan angle dependence in the derived ozone [Schoeberl et al., 1993] lengths are quite large and must be taken into accoufft in modeling the aerosol effect. The radiative transfer program we have used in this study is a modified version of the VPD code developed by Dave [1972] . It fully accounts for all orders of scattering, including the effects of polarization. Though the effect of the Earth's sphericity is taken into account for the incoming radiation, higher-order scattering is assumed to take place in a plane parallel atmosphere. Recent calculations (B. Herman, private communication, 1993) using the full spherical geometry suggest that the errors in the modified VPD code are small (<1%) at solar zenith angles less than 80 ø . In this paper we shall limit our discussion to these solar zenith angles. angles, where multiple scattering within the aerosol layer is relatively small, the primary effect of aerosol scattering is to add singly scattered radiance to the preexisting scattered radiances from the atmosphere. At larger solar zenith angles, when the slant optical path through the aerosols approaches unity, multiple scattering within the aerosol layer strongly enhances the backscattered radiation at the expense of the forward scattered radiation. At non-ozone-absorbing wavelengths, the reduced Rayleigh backscattering from the atmosphere below the aerosol layer is not fully compensated by the aerosol backscattering (for the phase angles being considered), therefore one observes a net reduction of the backscattered radiation. However, at ozone-absorbing wavelengths, high-altitude aerosols may produce a net increase in the backscattered radiation by reducing the absorption by the ozone column below the aerosol layer. This also explains why the aerosol height is so important at the 6o ozone-absorbing 312.5-nm wavelength ( produce a large effect [Torres et al., 1992] . Therefore one must consider relative peaks of aerosol and ozone vertical profiles to assess the impact of aerosols on BUV radiances.
EFFECT OF AEROSOLS ON B UV-DERIVED TOTAL OZONE AMOUNTS
In the BUV technique, one uses the ratio of radiances measured at a pair of wavelengths, one strongly ozone absorbing and the other weakly absorbing, to determine the total column ozone [Klenk et al., 1982] . Since this ratio depends strongly on surface reflectivity as well as on the ozone amount, a third wavelength, outside the ozone band, is used to estimate the reflectivity. The primary total ozone pair, the A pair, is formed by taking the ratio of the radiances at 3!2.5-and 331.2-nm wavelengths. The B pair is formed using 317.5 and 331.2 nm for all instruments except Nimbus 7/TOMS, which uses the ratio of 317.5-and 339.8-nm wavelengths (ca/led B' pair). Though the B' pair is more sensitive to surface-and cloud-related errors than the B pair, it has been used by TOMS to reduce the effects of instrument chopper synchronization problems [Herman et al., 1991] . Also, different BUV instruments have used different wavelengths in the 340-to 380-nm wavelength range to determine the surface reflectivity. In general, the effects of aerosols on derived total ozone are different for different pairs and may depend upon which wavelength is used for deriving the reflectivity. Other observational parameters, such as surface reflectivity, vertical distribution of the aerosol layer, and vertical distribution of ozone are also important. For this paper, however, we will limit our discussion to the basic concepts and consider just a few representative situations. A more detailed report is scheduled for publication as a NASA reference document. Clearly, these effects depend on the amount of ozone column below the aerosol layer, hence the decreased effect of 20-km aerosol; and by inference, one would expect no effect of lower tropospheric aerosols, as seen by Dave [1978] .
Although the error in BUV-derived total ozone introduced by Mount Pinatubo aerosols is less than 2% (Figure 8) 
